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The tricycle for the visually impaired is a UT-Tyler HEC project and this is the third iteration of this concept. The last iteration
confined the tricycle to be used indoors on a well-lit area. Our aim is to modify it to be used outdoors.
Background:
To build a system(s) that can modify an adult tricycle to be used by the visually impaired.
Concept Statement: Specification:







There is an estimated 39 million people across the world who are visually impaired. Of this number, 700,000 reside in Texas. They are limited in their own degree of
freedom and in today’s modern world, technologies are progressing in order to assist this community. This purpose of this project is to modify the adult tricycle by
installing electrical and mechanical augmentations so that a visually impaired person can navigate freely without the use of a physically marked track.
Flow chart:
Navigation System :
This system is constituted of four main elements interconnects between each other
Self Charging System:
Rider Response:
The results show the proposed concept works. The tricycle was tested with a range of samples and received positive feedback.
The rider is able to adjust while riding the tricycle when the navigation sends the signals to the haptic-feedback system. The rider
is also able to ride for a longer period of time with the incorporation of the self-charging system. With future improvements, this
system can be incorporated into other activities such as, running or swimming.  
Also, The University of Texas at Tyler has proposed to the City of Houston to adopt this project and build a park where the
visually impaired can ride a tricycle and enjoy the outdoors.  
With more time and resources this tricycle can be modified as follows:
• A LiDAR can be used instead of a GPS module which can provide more feedback on the surrounding and would not
require any satellite communication.
• The tricycle can be made to have a parking station that would charge the tricycle in the designated park. This will remove
the requirement of installing a dynamo.
• All these modifications can be provided as an external kit that can be installed on any tricycle or bicycle.
• Our team would like to thank Dr. Garcia, Prof. Tyler Hall for providing guidance regarding the navigation systems and the 
Department of Mechanical and Electrical Engineering at UT Tyler for our sponsorship.
• Our team would also like to thank Dr. Kypuros (Dean of Mechanical Engineering) and the City of Houston for participating in 
the demonstration of the tricycle. 
Control Box :






The self-charging system utilizes a Dynamo generator. To produce sufficient power for the combined systems, the Dynamo
rpm needed to be increased for optimal performance. A gearbox was implemented to increase the rpm by 50 times to maintain the rpm
of the Dynamo between 2500-3500 rpm.
The rider response system uses haptic feedback by installing vibration motors on the handlebars that are always on with a low intensity. The intensity of the vibration will
increase proportional to how far off the path the rider is.
The navigation system uses a GPS to accurately describe the spatial location of the tricycle at any point in time.
The rider is guided along a path consisting of several waypoints by comparing the current position to the next successive waypoint in
the NED reference frame.
A control Box was placed at the back of the Tricycle to protect all electronic equipment including the GPS circuit boards, Vibration circuit boards, Battery and wires.
Navigation System
· Allow for real-time correction and position
· Send correction signal to Haptic Vibration System instantaneously
· Range of 2.5 feet in error
Haptic Feedback System
· Provide sufficient intensity to allow the rider to correct direction at 80% duty cycle
· Maintain functionality and comfort for the rider
· Aesthetically appealing (Color orange)
Self-Charging system
· Gearbox maintains Dynamo RPM in the power curve of 2500-3500 rpm
· Provide 12 volts of power to the 12v battery to recharge
Figure 9: Vibration motors installed in 3D printed handlebars Figure 10: Vibration motors shown  installed in 3D printed handlebars
Figure 2: The park showing the closed loop path that 
the rider follows .
Figure 3:Coordinates that the navigation code follows.
Figure 4: Self Charging System Mounted in the Tricycle
Figure 12: Final Model
Figure 10: Testing  of the System in the Waterfall Park
Figure 1: Flow chart of the System with all Elements.
Figure 8:Vibration Circuit BoardFigure 7:GPS Circuit BoardFigure 6:Control Box
Figure 11: Starting GPS System  to test the Tricycle
Key Equations :
Key equations for this project were how to calculated bearing, equations and nomenclature are shown below.
Figure 5: Back View of Self Charging System Mounted in the 
Tricycle
